Abstract. Local amenities are an important factor in the location choice of households. Heterogeneity in preferences of households tends to sort households over different locations which satisfy best their preferences given their constraints. In this paper, we analyze the effect of cultural heritage on the location choice of households using a residential sorting model. Cultural heritage is often a determining factor of the specific atmosphere of a location and is valued as such by its residents. Since the attractiveness of a residential location may be affected by amenities in the surrounding locations, spatial econometrics is used to deal with these interdependencies. Our model accounts for unobserved characteristics of locations, heterogeneity of households and spatial correlation between the observed (and unobserved) attractiveness of locations. The results show, for instance, that the willingness to pay of highly educated households to reside in municipalities close to a high concentration of cultural heritage is higher than other types of households.
Introduction
Household location choices in urban areas are determined to a large extend by accessibility to employment -as is stressed in the Alonso-Muth-Mills model. More recent literature acknowledges that such location choices can also be affected by other amenities than employment. For instance , Brueckner et al. (1999) develop a theory about the sorting of households in urban areas which recognizes the importance of urban amenities, particularly those typically found in downtown areas. Their theory is based on the assumption that the marginal valuation of these amenities rises sharply with income (Brueckner et al., 1999, p. 93) . As a consequence, higher income households have a strong willingness to pay for central city locations if urban amenities are present (like in Paris), but prefer to consume more space in suburban locations otherwise (for instance in Detroit).
It is now widely acknowledged that consumer amenities are important for cities. Glaeser et al. (2001) have forcefully argued this on the basis of a wealth of empirical material. They showed, among other things, that US cities with many consumer amenities grow faster. This finding has been confirmed in other research. A recent example is Carlino and Saiz (2008) who concentrate on the attractiveness of particular urban areas for tourists. These authors show that especially the areas close to tourist offices have benefitted from the recent revival of city life in the US, which suggests that tourist attractions also attract high potentials to the residential areas in their proximity. Marlet and Poort (2005) have argued that the presence of cultural heritage attracts highly educated households in the Netherlands.
Moreover, locations where highly educated households prefer to reside attract more industries and perform better economically (Florida, 2002; Marlet and Van Woerkens, 2005) . If these statements are correct, investing in cultural heritage could be a powerful policy tool for municipalities to attract highly educated households and stimulate urban growth.
Many European cities have a historical background that provides a special identity to these areas that is generally considered as an important amenity for citizens living in those cities and their vicinity. The cultural heritage that is preserved in these areas often seems to function like an anchor point for flourishing neighborhoods with many shops, restaurants, theatres et cetera. The literature referenced above suggests strongly that urban amenities affect the location choice of households and attract the higher educated and more productive workers. In this paper we provide some empirical evidence for this phenomenon by developing a household location choice model and estimating it on Dutch data. The basic idea is that households choose among locations on the basis of the accessibility of employment as well as urban and non-urban amenities. An ancient inner city is an example of the former category, whereas recreational areas in the vicinity exemplify the latter. The paper therefore attempts to overcome the difficulty of measuring the value people attach to cultural heritage (Throsby, 2003; Marlet et al., 2007; Navrud and Ready, 2002) by focusing on location choices. We use recently developed techniques for studying sorting in an equilibrium setting (Bayer et al., 2004; Bayer and Timmins, 2005; Bayer and Timmins, 2007) . This approach allows us to estimate the willingness to pay of various types of households for 'cultural embedded' municipalities.
In this paper we also extend a residential sorting model and account for spatial dependence between municipalities. If a household chooses to locate in neighborhood A with few amenities, this does not mean it is restrained from consuming the amenities in neighborhood B. It could even be the case that the household preferred to locate in neighborhood B because of its amenities but could not afford to locate there because of the high house prices there. Hence, the household chooses to live as close as possible to the preferred neighborhood. This means that the characteristics of location A have an effect on the attractiveness of neighborhood B. In such cases B can be a 'satellite' of A. This happens quite often in the Netherlands which has a decentralized urban system with many small and medium sized towns located close to each other. Taking into account this spatial structure is therefore of potential importance. Our modeling approach therefore combines an equilibrium sorting model and spatial spillover effects.
We devote the next section to a discussion of the methodology used in our analysis. This includes the residential sorting model and the extensions to account for spatial dependence in various ways. Our data and some descriptive statistics are discussed in section 3. The results will be reported and discussed in section 4. Section 5 summarizes and concludes.
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The location choice model
Methodology
This study focuses on the role of cultural heritage in household location decisions. By cultural heritage we mean all those amenities that relate the past to the present and are valued as such. Our primary interest is in the remnants of the past that contribute to the identity of a site or town. An example for the Netherlands, to which our empirical work refers, are the historical inner cities of the towns that date back to seventeenth century -the Dutch Golden Age -or earlier. Cultural heritage contributes to the atmosphere in the neighborhood and its attractiveness for residents, firms and tourists (Marlet et al., 2007) . The result may be that there will be more shops, cafés, restaurants and similar endogenous amenities in these areas, which further contribute to its attractiveness. Cultural heritage may therefore have a multiplier effect through its impact on endogenous amenities.
Currently, the most popular methods to value cultural heritage are the contingent valuation method and the hedonic price method. Throsby (2003) provides a detailed discussion on the contingent valuation method that exploits stated preference surveys to directly measure the willingness to pay of respondents. There is an ongoing debate about the reliability of this method, but aside from that, it is doubtful if it is more suitable to measure the direct impact of cultural heritage than its total effect on the attractiveness of particular locations. The hedonic price method links house prices to the presence of cultural heritage in the vicinity and interprets its marginal prices as an indicator of the average willingness to pay for this amenity. 
Residential sorting model
Recent developments have shown that a more detailed picture of this measure may be obtained if house prices are linked to information of the residents (Kuminoff et al., 2010) . Therefore, we will use a residential sorting model to study the role of cultural heritage in the location decisions of households. One advantage of this type of model is that it allows us to investigate differences in the willingness to pay for cultural heritage between groups of households. This is of some interest as it has been argued that this type of amenities is in particular attractive for high potentials (Carlino and Saiz, 2008) . Our model follows the line of research initiated by Bayer et al. (2004) . The equilibrium sorting model they develop has recently been applied in a variety of empirical studies (Timmins, 2005; Murdock, 2006; Van der Straaten and Rouwendal, 2010; Klaiber and Phaneuf, 2010) .
We specify household utility as a function of the characteristics of the location ( ) 
1 For the seminal study on hedonic price methods, see Rosen (1974) .
In the direct utility function we do not include information about amenities that are clearly endogenous like shops and restaurants. The idea is that the supply of these amenities will react to the more fundamental determinants of the attractiveness of cities that we do include. Apart from cultural heritage, we include labor market accessibility and connectivity to other locations as such basic determinants of attractiveness. The utility function (2.1) should therefore be interpreted as a reduced form equation of urban attractiveness. As a result, our estimates will indicate the total effects of the determinants of attractiveness, including their indirect effects and the number and variety of shops, restaurants, et cetera. The estimated coefficients of, for instance, indicators of cultural heritage will therefore refer to its total (direct plus indirect) effect on attractiveness.
It can be argued that cultural heritage is also endogenous, at least to some extent. Although it is clearly impossible for municipalities to create authentic cultural heritage, decisions with respect to maintenance, investments in the surrounding neighborhood and demolitions have a potentially important effect on the impact of cultural heritage on municipal attractiveness. Taking into account this potential endogeneity calls for a suitable instrument. This will be discussed in the next section.
The error structure of the model consists of a term that is equal among all households within a municipality ( ) 
It is convenient to demean the household characteristics, as this implies that the 0 j α coefficients represent the mean utilities of the locations.
If we substitute (2.2) into (2.1) and assume that all ε's are iid extreme value type I distributed, utility maximizing location choices are given by a logit model. The variability in the coefficients of this model introduced by (2.2) serves to mitigate the implications of the IIA property of this model (that is still present at the individual level) for the aggregate outcomes.
The equilibrium condition of the logit model is that the total number of individuals choosing a particular location m must in equilibrium be equal to the housing stock at m which is taken denoted as S m :
In this equation
( )
Prob | m i denotes the probability that household i chooses to locate in m, as given by the logit model. I is the total number of households in the economy. Prices adjust for the equilibrium condition to hold.
An important concern with this model is that equilibrium prices are a function of all arguments of the utility function, including the m ξ 's. These variables are not observed by the researcher, but their effect on house prices is. The problems this causes were investigated thoroughly in Berry (1994) and Berry et al. (1995) . Their solution was the use of a two stage procedure. The first stage requires the estimation of a conventional logit model that treats the mean utility of each location as an alternative-specific constant. In the second stage these mean utilities are further analyzed by instrumental variables techniques.
The utility function estimated in the first stage results from substitution of (2.2) into (2.1) and rewriting the resulting equation as: For an extensive explanation of the instrument strategy used for prices, see Klaiber and Phaneuf (2010) .
Spatial extensions
Our basic unit of analysis is the municipality. Although this is an administrative rather than an economic unit, it has the advantage that many data are available at this level. There are almost 450 municipalities in the Netherlands and they differ substantially in area and population size. Urban amenities used by households do not necessarily have to be located in the municipality where they live. Many Dutch workers have a job that is located outside the municipality where they live, although employment accessibility is often an important issue in the choice of the residential location. Similarly, accessibility to the national highway system may be determined by a ramp outside one's municipality of residence.
The empirical work of this paper concentrates on the cultural heritage preserved in ancient inner cities and the impact of this amenity may also extend over municipal boundaries. The historical city centers are important for those living in the municipality in which they are located, but perhaps also for people living in the proximity who like to visit such a center for shopping, dining and recreational purposes.
Casual evidence suggests that many people appreciate these inner cities, but choose not to live there, for instance because the available houses are either too small or too expensive. Choosing a location with more convenient housing in the proximity of such an old city center may be a strategy that offers the best of both worlds. These considerations suggest that we should take into account the possibility that the attractiveness of a municipality for residential purposes does not only depend on the cultural heritage in that municipality itself, but also in the surrounding municipalities, just as is the case with other amenities.
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The previous discussion strongly suggests that we should take into account the possibility that the attractiveness of a particular municipality is partially determined by the amenities in surrounding municipalities. We will do so by including not just a measure of the cultural heritage of the 'own' municipality in our model, but also a weighted average of the cultural heritage measures in the proximity. More specifically, we use the 'potential' formulation: . We also allow for the endogenous independent variable, the house price index ( ) m p (Drukker et al., 2010) .
The first step of the GMM/IV procedure proposed by Drukker et al. (2010) is to compute the 2SLS estimator of the first line in (2.7) where m p is instrumented as before. Then use the disturbances term of the estimated equation to get an initial estimate of the autoregressive parameter ( ) ρ  . This procedure follows the work of Kelejian and Prucha (1998; . Summarizing, our empirical model uses the methodology developed by Bayer et al. (2004) to deal with endogeneity of the house prices for owner occupiers and uses spatial econometric techniques within that framework. The two-step GMM/IV procedure is computationally simple, flexible to implement in equilibrium sorting models, and it is not based on the assumption that the disturbance term is normally distributed and homoskedastic. In section 4 we report the estimation results.
Data and descriptive analysis
We carry out a national analysis for the Netherlands using municipalities as our spatial units. The
Netherlands is a small Western European country. Its urban system is very decentralized, although population density is highest in the so-called Randstad, located in the western part of the country with
Amsterdam, The Hague, Rotterdam and Utrecht as its main cities. The central part of the Randstad is often referred to as The Green Heart because it is mainly agricultural. There is a lot of cross-commuting between the various parts of the country, which makes it difficult to define separate urban areas.
Estimation of the equilibrium sorting model needs essentially two types of data: household and locational characteristics. Household characteristics are provided by the 2009 Housing Survey.
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We want to investigate the heterogeneous preferences of different types of households. In particular,
we are interested in highly educated households. It has been argued that highly educated households are attracted to locations with cultural heritage in the Netherlands (Marlet and Poort, 2005) . We distinguish between highly educated singles and double earners because highly educated double earners face a different work-home relation than the highly educated singles. Therefore, the preferences between the highly educated singles and double earners are likely to be different. The preferences of households are likely to be affected by the presence of children below the age of 18.
The existing (predominantly Anglo-Saxon) literature mainly focuses on the provision of 'good' schools which is an important determinant of household location choices in the United States (Bénabou, 1996; Fernandez and Rogerson, 1996, 2003; Nechyba, 1999 Nechyba, , 2000 Bayer, Ferreira and McMillan, 2005) . In the Netherlands, the educational system is different from that in the US and the UK. There are no school districts (households can freely choose a school for their children) and denominational schools are more important than public schools.
Finally, we also take into account the age of the head of the households. The results could tell us something about the life-cycle preferences of households. These different types of households have specific preferences with respect to housing and urban and recreational amenities which are revealed in their location choice behavior. In this paper we take into account the important factors for the location choice of households, preferably exogenous factors. We include five types of municipality characteristics to be able to investigate the preferences for those characteristics by each type of household: (1) Cultural heritage, (2) Housing market, (3) Aesthetics, (4) Labor market, and (5) Accessibility to transport facilities.
Our main focus is on cultural heritage. The Netherlands has a rich historical background. It is therefore not surprising that in many locations in the Netherlands there is a wide variety of cultural heritage.
There is not a single, generally accepted measure of cultural heritage but there exist a number of partial indicators.
We use information on national monuments, archaeological sites, and 'historical city and village views' that is made publicly available by the Netherlands Institute for Cultural Heritage. Science of the Netherlands. This dataset is processed in a geographic information systems (GIS). Hence we know the exact location of these monuments, sites and landscapes.
The dataset counts 61 172 national monuments, 13 031 archaeological sites and 459 historical city or village views. The latter are areas with many old houses or other real estate of cultural or scientific value arranged around a square or a canal or (parts of) a street that have been given an official protected status (Monumentenwet 1988) . Such an area is appointed on the municipality level with the approval of the Ministry of Housing, Spatial Planning and the Environment. Many monuments are located within these areas. We deal with the historical city and village views as two separate variables. We do so because historical city views, which we will refer to as historical inner cities, has often more cultural heritage and therefore a higher cultural value than the historical village views, which we will refer to as historical sceneries. The latter often refer as much to the landscape as to real estate. For instance, the municipality Beemster, which is a former lake, is entirely a historical scenery. The historical inner cities, measured as the number of square kilometers of protected city views in a municipality, is our preferred indicator of cultural heritage. These areas represent a large share of the cultural heritage within a municipality. Moreover, the concentration of historical real estate provide the specific atmosphere of a location that presumably is the main attraction of cultural heritage for household location choice.
We will use information on monuments and museums to examine the robustness of the results we reach when using historical inner cities and sceneries as our indicators of cultural heritage. We noted in section 2 that it may be argued that cultural heritage is endogenous. To deal with this concern we will instrument cultural heritage with city rights. City rights were special rights and privileges ascribed to The lowest standard house price is in the municipality Reiderland, which is located in the north-east part of the Netherlands. The price index shows the expected pattern of high house prices in the western part of the country and in the larger cities. The highest standard house price is in the municipality Bloemendaal, which is located in the west part of the Netherlands.
centuries, which suggests strongly that this variable is independent of the recent treatment of cultural heritage.
We also take into account the percentage nature and water coverage. These give an indication about the natural landscapes of each municipality. In the Middle, East and South of the Netherlands and along the coastline nature is in abundance. The lowest coverage of nature is located in the centre of the Randstand, The Green Heart. These municipalities mostly contain agricultural land. A fifth of The
Netherlands consists of open water, rivers and lakes. This amenity is not only highly valued by its residents but along the coast the beaches also attract many tourists.
To deal with the labor market we need a measure that reflects the accessibility to jobs. We include the distance of a community to the nearest 100 000 jobs. These data is provided by Netherlands Environment Assessment Agency.
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Accessibility to various modes of transport can also be of importance for households in their location decision. Individuals have to be able to travel to their work whether this is by car or by train. Therefore, we include the distance to the nearest intercity station and the distance to the nearest motorway ramp.
The distance to the nearest intercity station does not only pick up the preferences of households for travel time, but probably also picks up some of the urban amenities, which are often close to intercity stations in the Netherlands.
The variable can be interpreted as when the Euclidean distance is low, the location is close to a large labor market. This variable is a good measure for the agglomeration economies in labor markets. In the last decade, there has not been major shifts of large labor markets in the Netherlands. The distance to the labor market is low in municipalities that are located within the Randstad area and around the larger cities, like Leeuwarden, Groningen, Enschede and Maastricht. Table 3 .2 reports the descriptives of these municipality characteristics.
7 'Planbureau voor de Leefomgeving' in dutch and is the national institute for strategic policy analysis in the field of environment, nature and spatial planning. The distance to the nearest 100 000 jobs are given by a 500 by 500 meter cell. We combined the coordinates of these cells with the coordinates of the communities in the Netherlands and calculated the average distance for each community. In this section we reported our data and descriptive statistics that we will use for the estimation of the sorting model. We will use different proxies of cultural heritage and keep the remaining factors constant. This allows us to look at the robustness of the estimation results.
Estimation results
This section reports and discusses the results of the first and the second stage of the residential sorting model for municipalities in the Netherlands. We provide an overview of the estimation results based on the basic residential sorting model. Furthermore, we report results of the spatial extensions of the equilibrium sorting model accounting for spatial dependence in various ways.
The basic residential sorting model
In the first stage of the residential sorting model developed by Bayer et al. (2004) we estimate a multinomial logit with the locational choice (municipality) of households as the dependent variable. In 2009, there were 438 municipalities in the Netherlands and we distinguish rental and owner-occupied housing. Apart from the mean utilities, which are estimated as alternative specific constants, we include cross effects of household and municipality characteristics as described in section 2. We estimated two sets of coefficients: one for the rental sector and another for the owner-occupied sector. The reason is that the allocation mechanism in the rental sector is considerably different from that in the owneroccupied sector. More than 90% of the rental housing stock is rent controlled and waiting lists are often long, especially in the big cities. 8 Priority is given to households that are judged to be especially in need of housing, but the rules used are not transparent. Given these large differences, we decided to include the rental sector in each municipality as an alternative for the owner-occupied sector, but to estimate a different set of coefficients for both. 9 We are in particular interested in the heterogeneous preferences of households for cultural heritage.
The basic version of the model uses the historical inner cities and historical sceneries as indicators of cultural heritage in a municipality. The coefficients of the first step estimation procedure are reported in Table 4 .1. The results give an indication how the different types of households value municipality characteristics. They show, for instance, that highly educated households are less sensitive to high house prices than the average Dutch household, whereas the presence of children and being older tend to make people more sensitive to house prices. Appreciation of historical inner cities, which are of key interest in the present study, is higher than average among the higher educated, and less than average among households with children and the elderly. The historical sceneries have a much smaller impact on specific groups of households than the historical inner cities. The second stage of the residential sorting model consists of a 2SLS estimation. The dependent variable is the vector of mean indirect utilities -in other words that part of the utility that is equal for all households. 10 We deal with endogeneity through instrumental variables. The instrument for house prices is computed as the equilibrium housing price that would prevail in the absence of unobserved heterogeneity. The results of the second stage procedure can be found in Table 4 .2 which reports the effect on municipality characteristics on the indirect utilities of the average household. Column 1 shows a highly significant negative effect of the house price and a highly significant positive effect of historical inner cities. The impact of historical sceneries is not significant, but labor market accessibility and natural amenities are. These results appear to be plausible and confirm our expectations. In column 2
11 For a deeper understanding of the instrumentation strategy, see Bayer et al. (2004) or Klaiber and Phaneuf (2010) .
historical inner cities are instrumented with city rights. This results in a much higher and still significant coefficient for historical inner cities, while the changes in the coefficients of the other variables are modest. If municipalities with a small amount of cultural heritage tend to maintain it better and use it more intensively for city marketing purposes, the result may be a smaller coefficient for historical inner cities when it is not instrumented. 
Spatial extensions
We now introduce some spatial extensions of the model. The first one is the inclusion of cultural heritage in surrounding municipalities among the explanatory variables. In the second extension we also account for spatial dependence of the disturbance term in the second stage procedure. with endogenous regressors and is computationally simple. The two-step GMM/IV procedure by Drukker et al. (2010) gives us the opportunity to do so. Anselin (1988) and Anselin et al. (1996) .
In the first extension we add a variable that represents the cultural heritage in surrounding municipalities through a distance decay function as described in Section 2.3.
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Columns 3 and 4 show that the results of taking into account spatial correlation in the unobserved heterogeneity through the GMM/IV procedure developed by Drukker at al. (2010) does not change the results much, although we find a relatively high value of the spatial error coefficient .
Columns 1 and 2 of Table 4 .4 report these results. The coefficient of the historical inner cities in surrounding municipalities is interpret as an square kilometer increase in a surrounding municipality at a distance of around 20km
(which is the average distance). The signs of the significant coefficients are similar to the corresponding columns in Table 4 .2. A comparison makes clear that the introduction of cultural heritage in the surrounding municipalities has an enormous impact on the estimation results. The coefficients for the house price and a historical inner city in the own municipality increase substantially in absolute value, while the coefficient for historical inner cities in surrounding municipalities also gets a large and significant coefficient. This remains true if we instrument historical inner cities by city rights. The coefficient for historical sceneries in surrounding municipalities is surprisingly negative and statistically significant, however, the value is so small it is of no economic significance.
In column 5 we remove the indicators for cultural heritage in the surrounding municipalities, but keep the spatial error. Now the estimation results are more similar to those reported in Table 4. 2. In particular, we find a coefficient of the historical inner city that is comparable in magnitude to that in column 1 of that table. The coefficient for the house price is considerably higher.
Before ending this section, we briefly report the results of a sensitivity analysis, in which we included other proxies for cultural heritage: the number of monuments per municipality and the number of museums per municipality. We found comparable results. In particular, the indicator for cultural heritage was always significant. Using city rights as an instrument for these alternative proxies for cultural heritage did increase the coefficient in the same way as it did for the historical inner cities. This suggests that our results are reasonably robust. 
2SLS ( In this section we consider some implications of our estimation results. We focus on the results reported in column (3) where spatial effects are taken into account. We choose this specification because it indicates a somewhat smaller effect of cultural heritage than the model in which we instrument this variable. With the estimation results in hand it is simple to compute the marginal willingness to pay of various households for municipality characteristics (see Appendix B for technical details). Table 5 .1
reports the mean marginal willingness to pay for some municipality characteristics (in column 1) and the deviations from that mean of various household types (in the other columns).
The marginal willingness to pay -in terms of higher house prices -for historical inner cities is large and significant (7317 euros per km The deviations of the mean marginal willingness to pay of highly educated singles and double earners are reported in columns 2 and 3, respectively. Highly educated singles have a marginal willingness to pay for residing in municipalities with a large area of historical inner cities that is more than 25% as large as that of an average households, for power couples the deviation is still more than 10% of the average.
This implies that municipalities with a large area of historical inner cities attract highly educated households. These highly educated households also appear to have a tendency to live in municipalities that give good accessibility to jobs, but the difference with the mean household is not significant. More important to highly educated households is the vicinity of transport facilities. Natural landscapes are somewhat of less importance for highly educated households.
). The latter is so small it is of no economic significance. The interpretation of the marginal willingness to pay for historical inner cities in surrounding municipalities is that an extra square kilometer of historical inner cities in surrounding municipality B -where the distance between neighbouring municipalities A and B is around 20km (the mean distance between neighbouring municipalities in the Netherlands) -has an effect of 1232 euros on the mean marginal willingness to pay in terms of house prices in municipality A.
Column 4 reports the results of the households with children under 18. We observe that those households do not prefer to reside in municipalities with a large area of historical inner cities. Their willingness to pay for historical sceneries, nature and water is not significantly different from the average households. Households with children are rather identified by the fact that they prefer to reside further away from the labor market and intercity stations but instead they prefer to reside close to the motorway.
Column 5 shows that younger households are willing to pay more to live in municipalities with a larger area of protected historical inner cities. Older households are willing to pay more to live in municipalities with a larger area of protected historical sceneries. We also see that younger households prefer to live closer to the labor market, closer to intercity stations and in municipalities with a larger share of water compared to older households. On the other hand, older households prefer to live in municipalities with a larger share of nature. This implies that younger households tend to move to municipalities with a large area of historical inner cities where they also have a lot of job opportunities and live close to transport facilities whereas older households tend to move away from municipalities with a favorable business environment to municipalities with a large area of historical sceneries where they can enjoy more nature. This result is in line with the recent work of Chen and Rosenthal (2008) . Note: The values in this table are in euros. The first column reports the mean willingness to pay of a marginal change of the municipality characteristic. Columns 2 through 6 report the deviation from the mean willingness to pay for that type of household. (ns) means not significant at 5% level. The significant levels of columns 2 through 6 are based on the first stage of the residential sorting model.
The sorting model suggests that house prices react to differences in consumer amenities and we therefore expect that observed differences in house prices between municipalities can be explained by differences in the willingness to pay for the bindles of amenities offered by these cities. To illustrate this, we consider pairs of municipalities in the Netherlands that are related in the sense that one can be considered as a 'satellite' of the other. Dutch spatial planning is rather tight and attempts to mitigate the growth of the largest cities by concentrating new housing supply in growth centers at some distance from these mother cities. The growth centers thus become satellites of these larger cities and typically have more nature but less cultural amenities. Accessibility to jobs is typically less good in the satellites, and house prices are usually much lower than in the mother cities. We have also carried out a counterfactual simulation in which we compute the house prices that would prevail if there were no differences in the availability of cultural heritage among Dutch municipalities. Another interesting observation is that the gap between the price of a standard house in Amsterdam and Utrecht will almost disappear. However, these municipalities still have a favorable characteristics regarding to the job market and the accessibility of transport facilities, hence the price of a standard house will still be larger than their satellite municipalities. Note: The estimated house price regarding the adjusted equilibrium are reported for a counterfactural simulation that sets all preference parameters associated with cultural heritage to zero. Those newly estimated house prices are then compared to the standardized house price.
Conclusions
In this empirical paper we investigate whether cultural heritage affects the location choice of different households. We attempt to measure the value households attach to cultural heritage using a recent developed sorting model on Dutch data. While the existing literature on the valuation of cultural heritage has provided no conclusive evidence about the impact of cultural heritage on the attractiveness of cities, this paper focuses on that issue and suggests that the impact is large. The total impact is the sum of a direct effect -an ancient inner city makes a city more attractive -and an indirect effect -a city that is attractive because of its cultural heritage is a good location for shops, cafés, restaurants et cetera, and this contributes further to its attractiveness.
Households reveal their preferences for locational characteristics by choosing their location. Our analysis uses an equilibrium framework developed by Bayer et al. (2004) in which house prices equalize demand and supply for housing in each municipality. We find positive and significant values for the mean marginal willingness to pay for residential locations close to protected historical inner cities. The marginal willingness to pay for cultural heritage varies substantially between different types of households. Highly educated households have the highest marginal willingness to pay for this amenity and are therefore attracted to municipalities with a higher than average amount.
Our findings make clear that the success of a city does not only depend on job opportunities and transport facilities, but also on cultural heritage. Indeed, the impact of such amenities seems so large that our findings can be interpreted as empirically confirming Brueckner et al. (1999) 's contention that central Paris is rich and central Detroit is poor because of the huge difference in amenities.
Although it is clear that politicians cannot create (authentic) cultural heritage, there is a clear policy suggestion implied by our analysis: maintenance of cultural heritage and exposing it to visitors and residents can contribute substantially to the attractiveness of cities. Further research should try to look more carefully into the issues of maintenance and exposure than the data at our disposal allowed us to do.
In a geographical setting it is likely that the locational characteristics are spatially correlated between locations. This spatial dependence is present in our sample. This complicates the estimation procedure and the original estimates are then likely to be biased. We presented two possible extensions. The first extension has taken into account the spatial dependence of cultural heritage. The second extension uses the two-step GMM/IV spatial error model to account for the spatial dependence in the disturbance term in a setting with endogenous regressors. Our model suggests that cultural heritage in surrounding municipalities are important for the location choice of households and that, in general, accounting for the unobserved characteristics of surrounding municipalities can help against the omitted variable bias caused by the attractiveness of surrounding municipalities. This improves the estimation of the model.
The results report less biased and more efficient marginal willingness to pay results for cultural heritage.
This gives us an idea what the impact of the spatial error model is in an empirical setting.
In our exercise we show that, if we account for the unobserved characteristics in surrounding municipalities in Amsterdam and there would be no cultural heritage, the price of a standard house would be decrease with 22%, which will be around the upper boundary since Amsterdam is one of the richest areas regarding cultural heritage. In Utrecht, this decrease is around 10%. Because of this decrease, the price discrepancies between Amsterdam and Utrecht decreases. The satellite municipalities do also suffer from a decrease since they are in the vicinity of areas with cultural heritage.
The main municipality would, in this situation with no cultural heritage, still have a higher price of a standard house because of its favorable characteristics, regarding to the job market and the accessibility to transport facilities.
Combining the equilibrium sorting model with spatial econometrics gives us the opportunity to not only account for the heterogeneity of households, unobserved characteristics of locations, but also for the unobserved characteristics of surrounding locations. In our opinion it is important to think about spatial correlations when you do research in a locational setting. Future research on linking those streams of literature should be most interesting.
